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(57) L 'invention conccme un polyurfithane pouvant etre 
pioduit par reaction d' au moins deux constituants A et B, 
dans laqueUe a) un polyisocyanate ou un melange d'au 
moins deux polyisocyanates est utihs6 comme 
constituant A, et b) un polyol ou un melange d'au morns 
deux polyols est utilis6 comme constituant B. 
L'invention est caractdrisde en ce que le constituant B 
contient un polydther prdsentant un poids mol6culaire 
(M ) d'au moins 4000 et c) une polydispersite PD 
fM M ) infdrieure a 1,5, ou d) une fonctionnalit6 OH 
comprise entre environ 1 ,8 et environ 2,0, ou bien e) une 
polydispersitd PD (M^/M„) infdrieure k 1.5 et une 
fonctionnaUt6 OH comprise entre environ 1 ,8 et environ 
2 0 ou encore un melange d'au moins deux polyethers. 
L'invention conceme ^galement des preparations 
i«nfermant ces polyur6thanes. 



(57) The invention relates to a polyurethane which can be 
produced by reacting at least two components A and B, 
where a) a polyisocyanate or a mixture of two or more 
polyisocyanates is used as component A and b) a polyol 
or a mixture of at least two or more polyols is used as 
component B. The invention is characterized in that 
component B contains a polyether having a molecular 
weight (Mj^) of at least 4,000 and c) a polydispersity PD 
(M /M ) of less than 1.5, or d) an OH functionality of 
between approximately 1 .8 and approximately 2.0, or e) 

apolydispersity PD (M^n^ of less than 1 .5 and an OH 
■ functionaUty of between approximately 1.8 and 

approximately 2.0, or a mixture of two or more such 

polyethers. The invention also relates to preparations 

containing such polyurethanes. 
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PolyurethaneandPraparati n Containing P lyurethane 

Field of the Invention 

™. i-wenuon .0 po.,u««,anes which can be produced u.^ 

peiyeme^ w«h a part.cu.aHy na^w ^.ecula. weight dismbu^en 
Sydlspe^^y. PO) or a part.cu.a, OH .unClona.*, or be*, .0 prepays 
IL Pcyuremane. «„h as «»se and «. *e use of .he poly- 

uiethanes and preparattons contehhg them. 

Backoround of the Inventton 

AS .nuiapu-pose p.as«cs, po.yu«*ane. are u«K. .n many areas o, 
technology, above aU In surface ooafir« composWons. adhes«es and 
^"mpounds. Polyurea-neswHh reacts tennina. groups, partcu. 

9-ps capable of reacang w«h water, are o, par.,cu^r 
Irl in this Igard. This Ibm. of reaCMty enables the reac^ Poh«|«- 
0 be bright to the required place in the reriuired processable 
T g e^lly I Jd or high, viscous, and cured by the addl«cn of wa^r 
Tourer Jpounds reacts the .«m.nal ^^^^^ 
example In the case of ,wo«m,»nent systems). The ardener » 
TeneLy added before process.,^. time avaOabte to the 

plTssIr alter addl«on of the hardener b«ng .«ed. However. po^«- 
ral contalnlng react^e ten^lna. group, may aUo be cured s*y by 
Icion with aUnosphsHc m^sture. I.e. w«hout the add««n o^ hardens 
le^omponen. systems,. One^mponent systems gene«.. ^ ^ 
advantage over twccomponen. systen» that the user ,s spared the 
Cuenl onerous tasK of mlx'^g the o«e„ vtecous c«mponenU b..«e 

The polyurethanes containing reactive temilnal groups common^ 
. used ^ on^omponen. and twccomponent systems .ncH.de, for exalte, 
powurethanes tennlnated by NCO g^ups. Given su»abte .unc«n*^ 
pol^rethanes such as these cure s^ely under the effect of atmo^ph^K 
mlure. In certain circumstances, particularly in Ihe presence of water 
Tfor exarr^le on moist surfaces), the use o, NCO-terminated polyurethanes 
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can be acoo^^ied by the evdutton of cartxn dioxide which can heve 
adve,^ aflecs, for example on surtace ^re. ,„ e«J„ 
poh^^manes such as «,e» o«en do no. adhe. .o sn,oo«, inert surfaces' 
for exe^e to surtac«s of glass, ceramfcs, melais and .he like, which in 
™ny «ses necessitetes me use of a primer before applioafion o, «,e 
po^remane or n«kes me p<.yuremanes impossible to use for sealing 
bondingorforseallngasurfeoeofftosematerials 

In order to ren»dy .his siu,a«on, i.e. to enable a firm and durable 
bond to be e,.abltehed be.ween .he ^,yure.hane and, for exan^ ^ 
suHaces memioned above, i, has been p^.ed to ^ 1 
a.lcoxy«.ane group, for example, ^to me po^uremane a, a «ac«ve 
terminal group. ^awive 

a. JT' "^'^ """"'"^Ne 

lr,h T " ~ 

Among me polymers described as suilable for mis pun»se am polymer 

wh,ch con.ai„ a. leas. ^ uremane bonds (po^mmane.,. me 

«-nC»ns ortglnally p,esen. having been maced ^ an a»<ox^C 

compound. The a.oxys,ane compound contoins an isocyanate^t 

hydrogen atom and has a, leas, one hydtolyzable altoxy gn,,p a. me^ 

atom Which, aimough s.able under me ,eac*x, oo™,„ions. can be hyd.^! 

l>^ed y moishrre. The poiyuremanes desodbed as suitable Include for 

exampte, a produc. of a po^oxya«<,tene po^ and an an,ma«c pc^so- 

EP-A 0 ,70 S6S descrtbes a pmcess for me praducUon of coaSng 
sealmg and adhesive compositons stobte in stooge in me absence t, 

amrno- or me^aptolunoSbnal alkoxys«anes containing a. leas, ^vo 
2-xygen atoms In at leas, one alkc«y g^p to fom, prepolymenc 

DE^ 25 51 275 describes an automobile sealing compound which 
cures soie^ via tomnlnal alkoxystene gmups. The end pic 
process is extremely haid. • or mis 

EP* 0 261 409 descrtbes a praoess for me p™duc«on of 
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alkoxysilane-terminated moisture^uring polyurethanes in which diols 
and/or triols are reacted with diisocyanates to form NCO-temiinated poly- 
urethane prepolymers of which the functionality is subsequently adjusted to 
a value of 1 to 2 and the polyurethane prepolymers thus obtainable are re- 
acted with corresponding organosilicone compounds to fomi alkoxysilane- 

temninated polyurethanes. 

A general disadvantage of all moisture-curing polyurethanes or 
preparations (systems) containing them, but especially the silicon- 
containing systems, is that, after processing, the systems become brittle as 
a result of the curing process and. accordingly, lose a large part of their 
elasticity or show poor tear propagation resistances. The loss of elasticity 
occurs particulariy frequently at low temperatures, the known systems often 
losing their elasticity and flexibility on cooling. Unfortunately, attempts to 
improve the elasticity and flexibility of the cured systems often result in a 
deterioration in other properties, for example greater surface tackiness, or 
alternatively the systems have such a high viscosity before processing that 
solvents, for example, have to be used to guarantee processability. A 
reduction in the shelf life of the systems is also observed in many cases. 
Both the deterioration in key material or storage properties and the use of 
solvents are economically and ecologically inappropriate. 

Summary of the Invention 

The term "polyurethane" in the following text stands for a particular 
polyurethane structure which can be obtained by a controlled single-stage 
or multistage polyurethane synthesis. The term encompasses any 
deviations from this stmcture arising out of the statistical nature of the 

polyaddition process. 

The term "preparation" in the context of the present invention stands 
lor mixtures containing a -polyurethane" or a mixture of two or more "poly- 
urethanes" as defined above and optionally other additives which may 
either be present from the polyurethane synthesis (solvents, catalysts) or 
which have been subsequently added to the polyurethane or to the mixture 
of two or more polyurethanes (for example plasticizers. reactive diluents. 
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fillers and the like). 

Accordingly, the problem addressed by the present invention was to 
provide a polyurethane which would not have any of the disadvantages 
mentioned above when used with reactive temilnal groups. More 
partlcularty. the problem addressed by the present invention was to provide 
a polyurethane which would be crossllnkable or curable through one or 
more alkoxysilane groups, but which nevertheless would show excellent 
elasticity, flexibility and tear propagation resistance, even at low 
temperatures. Another problem addressed by the present invention was to 
provide a preparation which would contain a polyurethane according to the 
invention and of which the viscosity would provide for favorable process- 
ability. Yet another problem addressed by the present Invention was to 
provide a preparation which, despite it low viscosity, would guarantee the 
crosslinked or cured product favorable properties, particularly high stability 
in the presence of UV radiation or water on glass surfaces. 

It has now been found that polyurethanes which have been 
produced using polyethers with a molecular weight (Mn) of at least 4,000 
and a polydispersity PD iMJM„) of less than 1 .5 or using polyethers with a 
molecular weight (M„) of at least 4,000 and an OH functionality of about 1.8 
to 2.0 or using polyethers with all the features menttoned and preparations 
containing such polyurethanes do not have any of the above-mentioned 
disadvantages of the prior art. 

Accordingly, the present Invention relates to a polyurethane 
obtainable by reacting at least two components A and B. 

a) a polyisocyanate or a mixture of two or more polyisocyanates being 
used as component A and 

b) a polyol or a mixture of two or more polyols being used as component 
B. 

characterized in that component B contains a polyether with a molecular 
weight (Mn) of at least 4000 and 

c) a polydispersity PD {MJM„) of less than 1.5 or 

d) an OH functionality of about 1 .8 to 2.0 or 

e) a polydispersity PD (MJM,) of less than 1.5 and an OH functionality of 
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about 1.8 to about 2.0 
or a mixture of two or more such polyethers. 

According to the invention, a polyisocyanate or a mixture of two or 
nK>re polyisocyanates Is used as component A. Polylsocyanates in the 
context of the invention are understood to be compounds which contain at 
least two isocyanate groups (NCO groups). In general, these are 
compounds with the general structure O.N=C-Z-C.N=0. where Z .s a 
Hnear or branched aliphatic, alicyclic or aromatic hydrocarbon radical wh.ch 
n,ay optionally contain other inert substituents or substituents participating 
in tiie reaction. 

Detailed Description of the Invention 

Polyisocyanates suitable for use as component A in accordance wrth 
the invention are. for example, ethylene diisocyanate. 1 .4.tetrarnemylene 
dlisocyanate. 1 .4-tetramethoxybutane diisocyanate. I.e-hexamethylene dn 
isocyanate (HDI). cyclobutane-1.3^liisocyanate. cyclohexane-l.a- and -1.4- 
diisocyanate. bis-(2-isocyanatoethyl)-fumarate and mixtures of two or more 
thereof 1-isocyanato-3.3.5.trimethyl-5.isocyanatomethyl cydohexane 
(isophorone diisocyanate. IPDI), 2.4. and 2.6-hexahydrotoluene diisocya- 
nate. hexahydro-l ,3- or -1 .4-phenylene diisocyanate. benzidine dlisoc^a- 
nate naphthatene-l .diisocyanate. 1.6-diisocyanato.2.2.4-tnmethyl- 
hexane i.6-dlisocyanato-2.4,4-trimethylhexane. xylylene diisocyanate 
(XDI) tetramethyl xylylene diisocyanate (TMXDI). 1.3- and 1.4.phenylene 
dlisociyanate. 2.4- or 2,6-toiuene diisocyanate (TDl). 2.4'-diphenylmethane 
diisocyanate. 2.2'.diphenylmethane diisocyanate or 4.4--diphenylmethane 
diisocyanate (MD.) or partiy or completely hydrogenated cycloaiM 
derivatives thereof, for example completely hydrogenated MDI (H.z-MDI). 
alkyl-substltuted diphenylmethane diisocyanates. for example mono-, d.-. 
tri- or tetraalkyl diphenylmethane diisocyanate and partly or completely 
hydrogenated cydoalkyl derivatives ti^ereof. 4.4--diisocyanatophenyl 
perfluoroethane. phthalic acid-bis-isocyanatoethyl ester, 1-chloromethyl- 
phenyl-2.4. or -2.6.diisocyanate. 1-bromomethylphenyl-2.4- or -2.6-d..so- 
cyanate * 3.3'-bis-chlorometiiyletiier-l.4'-diphenyl diisocyanate. sulfur- 
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contalning dlisocyanates obtainable by reacting 2 moles of diisocyanate 
with 1 mole of thfodiglycol or dihydroxydihexyl sulfide, the dlisocyanates 
and trilsocyanates of dimer and trimer fatty acids or mixtures of two or more 
of the dlisocyanates mentioned. 

Other polylsocyanates suitable for use in accordance with the 
invention for the production of component A are isocyanates with a 
functionality of three or more obtainable, for example, by oligomerization of 
dlisocyanates. more particularly by oligomerization of the isocyanates 
mentioned above. Examples of such tri- and higher isocyanates are the 
triisocyanurates of HDI or IPDI or mixtures thereof or mixed triisc^ 
cyanurates thereof and polypheny! methylene polyisocyanate obtainable by 
phosgenation of aniline/formaldehyde condensates. 

In one particularly preferred embodiment of the present invention. 
TDI and MDI are used as component A. 

According to the invention, component B is a polyol or a mixture of 
two or more polyols. component B containing a polyether with a molecular 
weight (Mn) of at least 4.000 and 

c) a polydispersity PD (MJM„) of less than 1 .5 or 

d) an OH functionality of about 1 .8 to 2.0 or 

e) a polydispersity PD (MJM.) of less than 1.5 and an OH functionality of 
about 1.8 to about 2.0 

or a mixture of two or more such polyethers. 

It has been found that, where polyethers such as these are used in 
the production of polyurethanes. particularly elastic and flexible polyure- 
thanes with favorable material properties, even after curing, can be 
obtained. 

In the context of the present invention, the term "polyol" stands for a 
compound which contains at least two OH groups. Irrespective or whether 
the compound contains other functional groups. However, a polyol used in 
accordance wrth the present Invention preferably contains only OH groups 
as functional groups or. if other functional groups are present, none of 
these other functional groups is reactive at least to isocyanates under the 
conditions prevailing during the reaction of components A and B 
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in one preferred embodiment, the polyethers suitable for use in 
component B in accordance with the present invention have a PD (MJM„) 
of less than about 1 .48. In one particularly preferred embodiment, the PD 
is less than about 1.45 and. most preferably, less than about 1,4. 
Particulariy preferred polyethers have a polydispersity of about 1.01 to 
about 1.3 and, more particularly, in the range from about 1.05 to about 
1 18 for example about 1 .08 to about 1 .1 1 or about 1 .12 to about 1 .14. 

In another preferred embodiment of the invention, component B 
contains a polyether with a molecular weight (M„) of at least about 4.000 
and an average OH functionality (average number of OH groups per poly- 
ether molecule) of at least about 1 .8 to about 2 and preferably about 1 .9 to 
about 2.0. In one particulariy preferred embodiment, the OH functionalrty of 
the polyether is about 1.93 to about 2.0 and. more particulariy. about 1.95 
or about 1 98 to about 2,0. In another preferred embodiment, component B 
consists of such a polyether or a mixture of two or more such polyethers. 
in other words, the functionality of component B as a whole has one of the 

values mentioned above. 

The polyethers to be used In accordance with the invention are 
obtained in known manner by catalyzed reaction of a starter compound 
containing at least one reactive hydrogen atom with alkylene oxides, for 
example ethylene oxide, propylene oxide, butylene oxide, styrene ox.de. 
tetrahydrofuran or epichlorohydrin or mixtures of two or more thereof. In 
order to obtain the particularly nam)w molecular weight distributions (PD) 
required for the purposes of the present Invention, so-called DMC catalysis, 
for example with zinc hexacyanocobaltate. as described for example in US- 
A 3,278,457, has proved to be particulariy effective. 

The polyethers used in the polyurethane according to the Invention 
are preferably prepared using propylene oxide. 

Suitable starter compounds are, for example, water, ethylene glycol. 
1 2- or 1.3-propylene glycol. 1.4- or I.S-butylene glycol. hexane-I.e-dlol. 
odane.1.8-diol. neopentyl glycol. 1.4-hydroxymethyl cyclohexane or 2- 

methylpropane-1 .3-diol. 

In one preferred embodiment of the invention, the polyethers have a 
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molecular weight (Mn) of about 5,000 to about 30,000 and, more 
particulariy. in the range from about 6.000 to about 20,000. Favorable 
results are obtained, for example, with molecular weights of about 8,000 to 
about 1 5.000, for example of the order of 1 1 ,000, 12.000 or 13.000. 

The polyols to be used In accordance with the Invention have an OH 
value of preferably about 5 to about 15 and, more preferably, of about 10. 
The percentage content of primary OH groups should be below about 20%, 
based on all the OH groups, and is preferably below 15%. In one 
particularly advantageous embodiment, the add value of the polyethers 
used is below about 0.1. preferably below 0.05 and. more preferably, below 
0.02. 

Besides the polyethers already described, component B used in 
accordance with the present invention may contain other polyols. 

For example, component B may contain polyester polyols with a 
molecular weight of about 200 to about 30.000. For example, component 
B may contain polyester polyols obtained by reacting low molecular weight 
alcohols, more particularly ethylene glycol, diethylene glycol, neopentyl 
glycol, hexanediol, butanediol, propylene glycol, glycerol or trimethylol 
propane, with caprolactone. Also suitable as polyhydric alcohols for the 
production of polyester polyols are 1,4-hydroxymethyl cyclohexane, 2- 
methylpropane-1.3-diol, butane.1,2,4-triol, triethylene glycol, tetraethylene 
glycol, polyethylene glycol, dipropylene glycol, polypropylene glycol, 
dibutylene glycol and polybutylene glycol. 

Other suitable polyester polyols can be obtained by 
polycondensation. Thus, dihydric and/or trihydric alcohols may be 
condensed with less than the equivalent quantity of dicarboxylic acids 
and/or tricarboxylic acids or reactive derivatives thereof to form polyester 
polyols. Suitable dicarboxylic acids are, for example, succinic acid and 
higher homologs thereof containing up to 16 carbon atoms, unsaturated 
dicarboxylic acids, such as maleic acid or fiimaric acid, and aromatic 
dicarboxylic acids, particularly the Isomeric phthalic acids, such as phthalic 
acid, isophthalic acid or terephthalic acid. Suitable tricarboxylic acids are. 
for example, citric acid or trimellitic acid. Polyester polyols of at least one 
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of the dicarboxylic acids mentioned and glycerol which have a residual OH 
group content are particularly suitable for the purposes of the invention. 
Particularly suitable alcohols are hexanediol. ethylene glycol, diethylene 
glycol or neopentyl glycol or mixtures of two or more thereof. Particularly 
suitable acids are isophthallc acid or adipic acid and mixtures thereof. 

High molecular weight polyester polyols include, for example, the 
reaction products of polyhydric. preferably dihydric alcohols (optionally 
together with small quantities of trihydric alcohols) and polybasic. 
preferably dibasic, carboxylic acids. Instead of free polycarboxyl.c acids, 
the corresponding polycarboxylic anhydrides or corresponding polycar- 
boxylic acid esters witii alcohols preferably containing 1 to 3 carbon atoms 
may also be used (where possible). The polycarboxylic acids may be 
aliphatic, cycloaliphatic. aromatic and/or heterocyclic. They may optionally 
be substituted, for example by alkyi groups, alkenyl groups, ether groups or 
halogens. Suitable polycarboxylic acWs are. for example, succinic acW. 
adipic acid, suberic acid, azelaic acid, sebacic acid, phthalic add. 
isophthalic acid, terephthalic acid, trimellrtic acid, phthalic anhydride, tetra- 
hydrophthalic anhydride, hexahydrophthalic anhydride, tetrachlorophthalte 
anhydride, endomethylene tetrahydrophthalic anhydride, glutaric anhy- 
dride, maleic acid, maleic anhydride, fumaric acid, dimer fatty acid or trimer 
fatty acid or mixtures of two or more thereof. Small quantities of mono- 
functional fatty acids may optionally be present in the reaction mixture. 

Pure or mixed alkylene oxide adducts of the polyester polyols are 
also suitable. 

Alkylene oxide adducts in the context of the present invention are 
the reaction products of the polyols mentioned with C1.10 alkylene oxides, 
for example ethylene oxide, propylene oxide, butylene oxide, styrene oxide, 
tetrahydrofuran or epichlorohydrin or mixtures of two or more thereof. By 
-pure- alkylene oxide adducts are meant the reaction products with only 
one type of alkylene oxide whereas "mixed- alkylene oxide adducts are 
understood to be the reaction products with two or more types of alkylene 
oxides. 

Also suitable for use in component B are. for example, polyethers 
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which have been modified by polymers. Products sucli as these are 
obtainable, for example, by polymerizing styrene. acrylonltrile. vinyl 
acetate, acrylates or methacrylates or mixtures of two or more thereof in 
the presence of polyethers. 

As already mentioned, lactone polyols and alkylene oxide adducts 
thereof are suitable for use in component B. Lactone polyols may be pre- 
pared, for example, by reaction of a lactone, for example s-caprolactone. 
with a polyfunctlonal initiator, for example a polyhydric alcohol, an amine 
or an aminoalcohol. The reaction may optionally be carried out in the 
presence of an alkylene oxide or a mixture of two or more alkylene oxides. 

Also suitable for use in component B are. for example, polyalkanol- 
amines and pure or mixed alkylene oxide adducts thereof, non-reducing 
sugars and sugar derivatives and pure or mixed alkylene oxide adducts 
thereof, pure or mixed alkylene oxide adducts of aniline/formaldehyde 
condensates and polyphenols, isocyanate-reactive fats and fatty deriva- 
tives, for example castor oil. and pure or mixed alkylene oxide adducts 
thereof, vinyl polymers containing two or more OH groups and pure or 
mixed alkylene oxide adducts thereof. According to the invention, 
therefore, component B may contain one or more polyol components 
although at least one polyether with a molecular weight (Mn) of at least 
4,000 and 

c) a polydlspefsity PD (MJMn) of less than 1 .5 or 

d) an OH functionality of about 1 .8 to about 2.0 or 

e) a polydisperslty PD (MJM„) of less than 1.5 and an OH functionality of 
about 1.8 to 2.0 

is present in component B. In a preferred embodiment of the invention, the 
percentage content of this polyether or a mixture of two or more such 
polyethers is at least about 90% by weight or preferably higher. 

The OH value of component B is advantageously about 7 to about 
30 and, more particularly, about 9 to about 20. for example about 10, 11, 
12. 14. 16or18mgKOH/g. 

To produce the polyurethane. component A is reacted with 
component B under conditions typically encountered In polyurethane 
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Chemistry, generally in the presence of catalysts. 

In one particularly preferred embodiment of the invention, the poly- 
urethane according to the inv.ntion has at least one. but preferably at least 
two terminal groups reactive to water after the reaction. To th.s end. 
component A and component B are reacted in such quantities that the ratio 
of NCO groups in component A to OH groups In component B is greater 
than 1 in a particularly preferred embodiment, the polyurethane contains 
an NCO group or an alkoxysilane group as the tenninal group reacUve to 
water If the polyurethane contains two or more temiinal groups reactive to 
water it may contain, for example, several NCO groups, several identical 
or different alkoxysilane groups or mixturos of NCO groups and 
alkoxysilane groups. 

The ratio of NCO groups to OH groups is preferably adjusted so that 
the polyurethane according to the invention has a molecular weight {M„) of 
at least about 8.000 and preferably moro than about 20.000 to about 

40.000. ^ ^ 

A polyurethane molecule according to the invention may advantage- 
ously contain at least about four urethane groups. If the polyurethane 
molecule according to the invention contains NCO groups, the number of 
NCO groups per molecule in one preferred embodiment is about 1.5 to 
about 3 and, more particularly, about 1 .8 to about 2.2. 

In another preferred embodiment of the invention, the polyurethane 
according to the invention contains - laterally or temrtinally to the polymer 
backbone - a group corresponding to general fomiula I: 

T 

(CH2)n Si t') 



r3 



in which and R^ are the same or different and. independently of one 
anoth r. represent a linear or branched Ci.io alkyi group or have the same 
meaning as R^ R^ is a linear or branched Ci^ alkoxy group or Ci^ acyloxy 
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group and n is a number of 1 to 8. 

To produce the polyurethane according to the invention containing 
one or more of the terminal groups mentioned above, the reaction of 
components A and B is carried out. for example. In the presence of a 
component C, component C lielng 
f) a compound corresponding to general fbmiula II: 



I 

X (CH2)„ Si R2 (II) 
R3 



In which and R^ are the same or different and. Independently of one 
another, represent a linear or branched C^o alkyi group or have the same 
meaning as R^ R^ is a linear or branched Cls alkoxy group or C,^ acyloxy 
group and X is a group reactive to an isocyanate group or a glycidyl group 
and n is a number of 1 to 8. 

However, components A and B may also be initially reacted with one 
another to fonn a prepolymer so that an adequate number of tenninal NCO 
groups is fonned and the prepolymer thus obtained may subsequently be 
reacted with component C. In this case, component C can contain only 
one compound corresponding to general formula II although it can equally 
well contain a mixture of two or more compounds corresponding to general 
formula II. 

In general formula II, X preferably stands for -SH, -NHR^. -(NH-CH2- 
CH2)„,-NHR'' or glycidyl. R'^ for example representing hydrogen or a linear 
or branched, aliphatic or cycloallphatic or aromatic Cuo hydrocarbon 
radical optionally substituted by another functional group inert to isocya- 
nates or a mixture of two or more such hydrocarbon radicals. 

The following compounds, for example, are suitable for use In 
component C: H2N-(CH2)3-Si(0-C2H5)3. HO-CH(CH3)-CH2-Si(O.CH3)3. HO- 
(CH2)3-SI(0-CH3)3. HO-CH2-CH2-0-CH2-CH2-Si(0-CH3)3. (HO-C2H4)2N- 

{CH2)3-SI(0-CH3)3. HO-(C2H4-0)3-C2H4-N(CH3HCH2)3-Si(0-C4H9)3. H2N. 
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CHrC6H4-CH2-CH2-Si(0-CH3)3. HS-(CH2)3-Si(0-CH3)3. H2N-(CH2)3-NH. 
(CH2)3-Si(0-CH3)3. H2N-CH2-CH2-NH-(CH2)2-Si(OCH3)3. H2N-(CH2)2-NH- 
(CH2)3-Si(0-CH3)3. HO-CH(C2H5)-CHrSi(O.CH3)3, H0-(CH2)3-Si(O-C2H5)3. 
HO-CH2-CHrO-CHrCH2-Si(0-C2H5)3. (HO-C2H4)2N-(CH2)3-Si(0-C2H5)3. 
H2N.CH2-C2H4-CH2-CHrSi(0-C2H5)3. HS-(CH2)3-Si{0-C2H5)3. H2N-(CH2)3- 
NH-(CH2)rSi(0-C2H5). H2N.CH2-CHrNH-{CH2)rSi(0-C2H5)3. H2N.(CH2)2- 
NH-(CH2)3-S1(0-C2H5)3 and mixtures of two or more thereof. 

Compounds containing at least one methoxy group or one ethoxy 
group at the silicon atom are preferably used, compounds containing two or 
three methoxy groups or two or three ethoxy groups or mixtures of methoxy 
and ethoxy groups being particularly prefenred. 

\n one particular embodiment of the invention, 3-aminopropyl tri- 
methoxysllane. S-amlnopropyl dimethoxymethyl sllane. 3-aminopropyl tri- 
ethoxysilane. 3-amlnopropyl dimethoxyphenyl silane and 3-aminopropyl 

diethoxyethyl silane are used. 

In one prefened embodiment of the invention, component C is used 
in such a quantity that its percentage content in the polyurethane according 
to the Invention is less than about 3% by weight and. more particularly, 
about 0.5 to about 2.5% by weight, for example about 1.8 to about 2.2% by 
weight. 

The polyurethane according to the invention may be produced both 
by a single-stage process and by a multistage process. 

In the single-stage process, all the starting materials are first mixed 
in the presence of an organic solvent at a water content of less than about 
0.5% by weight. The mixture is heated for about 1 to about 30 hours and. 
more particularly, for about 2 to about 4 hours to a temperature of about 80 
to about 200X and. more particularly, to a temperature of about 100 to 
about 140"C. The reaction time may optionally be shortened by addition of 
catalysts. Suitable catalysts are. for example, tertiary amines such as. for 
example, triethyl amine, dimethyl benzyl amine, bis-dimethyl aminoethyl 
ether and bis-methyl aminomethyl phenol. Other particularly suitable 
catalysts are. for example. 1-methyl imidazole. 1-methyl-1 -vinyl imidazole. 
1.allyl imidazole. 1-phenyl Imidazole. 1.2.4.5-tetramethyl imidazole. 1-(3- 
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aminopropylHmidazole. pyrimidazole. 4-dimethyl aminopyridine (DMAP), 
4-pyiTOlidlnopyridjne, 4-morpholinopyridlne and 4-methyl pyridine. Other 
suitable catalysts are, for example, organometallic compounds, such as 
iron, titanium or tin compounds, more particulariy the 1 ,3-dicarbonyl 
compounds of iron or divalent or tetravalent tin, more particularly Sn(ll) 
carboxylates and dialkyi Sn(IV) dlcarboxylates or the corresponding 
dialkoxylates. for example dibutyl tin dilaurate. dibutyl tin diacetate, dioctyl 
tin diacetate, dibutyl tin maleate. tin(ll) octoate, tin(ll) phenolate and the 
acetyl acetonates of divalent and tetravalent tin. 

However, the reaction is preferably carried out in the absence of a 
catalyst and optionally in the absence of solvent. 

The multistage process is advantageously used above all in cases 
where component C is used in the production of the polymer according to 
the invention. In this case, an NCO-temninated prepolymer is initially 
prepared from components A and B in a suitable stoichiometric ratio by the 
process described above and can be reacted with other compounds, for 
example with component C, in a second stage. 

The prepolymer is then reacted with component C at 50 to 120"'C in 
such a way that ail or some of the NCO groups react with component C. 

The polyurethane according to the invention has a viscosity of about 
50,000 to about 700.000 mPas (Brookfield RVT, 23"C, spindle 7. 2.5 
r.p.m,). 

The polyurethane according to the invention may be put to its final 
use in the form hitherto described. In general, however, the polyurethane 
according to the invention is advantageously used in a preparation which 
contains other compounds, for example for adjusting viscosity or the 
properties of the material. 

For example, the viscosity of the polyurethane according to the 
invention may be too high for certain applications; However, it has been 
found that the viscosity of the polyurethane according to the invention can 
generally be reduced in a simple and practical manner by using a "reactive 
diluent" without any significant adverse effect on the properties of the cured 
polyurethane. 
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Aocortingly, Ihe present invention also relates to a preparation 
containing a first polyurathane acconiing to the Invention as descril>e<l 
the foregoing and at least a second poiyurethane containing at least one 
terminal g«up reactive to water, nnxe partlculady an NCO gn^up or an 
alkoxysilane group or both, of which the molecular weight (M„) is at most 
10 000 and 18 lower by at least 3,000 and preferably by at least 5.000 than 
the mdecularweight of the first poiyurethane as a reactive diluent 

Tl,e reactive dUuent preferably contains at least one functional group 
Which is capable under the Influence of molstura of entering into a chain- 
extending or crosslinklng raaction with a readive group of the fW poD^ 
urethane acconilng to the Invention (reactive diUient). The at least one 
*,„ctional group ma, be any functional group capable of »ac«ng by 
crossunking or chain extension under the influence of moBture. 

suitable reactive diluents are any polyn«lc compounds wh«h are 
miscible with the first poiyurethane according to the Invention and reduce 
tts viscosity and which have hardly any effect on the material properties of 
me product formed after curing or crosslinking or at least do not adversely 
affect them to such an extent that the product becomes unusable. Su*able 
reactive diluents are. for example, polyesters, pdyetheis. polymer* of 
compounds containing an olefinlcally unsaturated douWe bond or poiy- 
urethanes provkling the requirements mentioned above are satisfied. 

However, the reactive diluents are preferably polyurethanes 
containing at least one NCO group or alkoxysilane group as reactive group. 
The reactive diluents may contain one or more functional groups 
the number of functional groups is preferably between 1 and 
about 6 and more preferably between about 2 and about 4. for example 

about 3. . ^ . 

in one preferred emtwdiment. the viscosity of the reactive d.luents is 

below about 20.000 mPas and. more particularly, in the range from about 
1.000 to about 10.000. for example about 3.000 to about 6.000 mPas 
{Brookfield RVT. 23-C. spindle 7, 2.5 r.p.m.). 

The reactive diluents suitable for use in the process according to the 
invention may have any molecular weight distribution (PD) and. 
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accordingly, can be produced by any of the methods typically used in 
polymer chemistry. 

Polyurethanes obtainable from a polyol component and an 
isocyanate component are preferably used as the reactive diluents. 

In the context of the present invention, the temi "polyol component" 
encompasses an individual polyol or a mixture of two or more polyols which 
may be used for the production of polyurethanes. A polyol is understood to 
be a polyhydric alcohol. I.e. a compound containing more than one OH 
group in the molecule. 

A number of polyols may be used as the polyol component for 
producing the reactive diluent. They include, for example, aliphatic 
alcohols containing 2 to 4 OH groups per molecule. The OH groups may 
be both primary and secondary. Suitable aliphatic aJcohols Include, for 
example, ethylene glycol, propylene glycol, butane-1,4-diol, pentane-1,5- 
diol, hexane-1,6-diol, heptane-1,7-diol. octane-1,8-dlol and higher 
homologs or isomers thereof which the expert can obtain by extending the 
hydrocarbon chain in steps. I.e. by one CH2 group at a time, or by 
introducing branches into the carbon chain. Also suitable are higher 
alcohols such as. for example, glycerol, trimethylol propane, pentaerythritol 
and oligomeric ethers of the substances mentioned either on their own or in 
the fomi of mixtures of two or more of the ethers mentioned with one 
anottier. 

Other suitable polyol components for produdng the reactive diluents 
are the reaction products of low molecular weight polyhydric alcohols with 
alkylene oxides, so-called polyethers. The alkylene oxides preferably 
contain 2 to 4 carbon atoms. Suitable reaction products are. for example, 
those of ethylene glycol, propylene glycol, the isomeric butane diols or 
hexane diols with ethylene oxide, propylene oxide and/or butylene oxide. 
Other suitable reaction products are those of polyhydric alcohols, such as 
glycerol, trimethytol ethane and/or trimethylol propane, pentaerythritol or 
sugar alcohols, with the alkylene oxides mentioned to form polyether 
polyols. Polyether polyols with a molecular weight of about 100 to about 
10,000 and preferably in the range from about 200 to about 5.000 are 
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particulariy suitable. Polypropylene glycol with a molecular weight of about 
300 to about 2,500 is most particularly preferred. Polyether polyols 
obtainable for example by the polymerization of tetrahydrofuran are also 
suitable as polyol component for the producUon of component A. 

AS already described, the polyethers are obtained by reaction of the 
starter compound containing a reactive hydrogen atom with alkylene 

oxides, for example ethylene oxide, propylene oxide, butylene ox.de. 

styrene oxide, tetrahydrofuran or epichlorohydrin or mixtures of two or more 

thereof. 

As already mentioned, suitable starter compounds are. for example, 
water, ethylene glycol. 1.2- or 1 .3-propylene glycol. 1.4- or 1.3-butylene 
glycol. hexane-1.6-diol. octane-I.B-diol. neopentyl glycol. 1.4.hydroxy- 
methyl cyclohexane and also 2-methylpropane.1.3-diol. glycerol, trimethylol 
propane. hexane-1,2.6.triol. butane.1.2.4-triol. trimethylol ethane, 
pentaerythritol. mannitol. sorbitol, methyl glycoside, sugar, phenol, isononyl 
phenol, resorcinol. hydroquinine. 1.2.2- or 1.1.2.trlsKhydroxyphenyl)- 
ethane. ammonia, methyl amine, ethylene diamine, tetra- or 
hexamethylene amine, triethanolamine. aniline, phenylene diamine. 2.4- 
and 2.6-diaminotoluene and polyphenyl polymethylene polyammes 
obtainable by condensing aniline with formaldehyde. 

Polyethers which have been modified by vinyl polymers are also 
suitable for use as the polyol component. Products such as these are 
obtainable, for example, by polymerizing styrene and/or acrylonitnle in the 

presence of polyethers. 

Polyester polyols with a molecular weight of about 200 to about 
5 000 are also suitable as polyol component for the production of the 
reactive diluent For example, polyester polyols obtainable by the above- 
described reaction of low molecular weight alcohols, more particularly 
ethylene glycol, diethylene glycol, neopentyl glycol, hexanediol, butanediol. 
propylene glycol, glycerol or trimethylol propane, with caprolactone may be 
used As already mentioned, other polyhydric alcohols suitable for the 
production of polyester polyols are 1 .4-hydroxymethyl cyclohexane, 2- 
methylpropane-1 .3^1101. butane-l .2.4-triol. triethylene glycol, tetraethylene 
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glycol, polyethylene glycol, dipropylene glycol, polypropylene glycol, 
dibutylene glycol and polybutylene glycol. 

As described above, other suitable polyester polyols can be 
obtained by polyoondensatlon. Thus, dihydric and/or trihydric alcohols can 
be condensed with less than the equivalent quantity of dicarboxylic acids 
and/or tricarboxylic acids or reactive derivatives thereof to fbmi polyester 
polyols. Suitable dicarboxylic acids and tricartjoxylic acids and suitable 
alcohols were mentioned in the foregoing. 

According to the invention, polyols used with particular preference 
as the polyol component for producing the reactive diluents are, for 
example, dipropylene glycol and/or polypropylene glycol with a molecular 
weight of about 400 to about 2.500 and polyester polyols, preferably 
polyester polyols obtainable by polycondensation of hexanediol, ethylene 
glycol, diethylene glycol or neopentyl glycol or mixtures of two or more 
thereof and isophthalic acid or adipic acid or mixtures thereof. 

Another suitable polyol component for producing the reactive 
diluents are polyacetals. Polyacetals are compounds obtainable from 
glycols, for example diethylene glycol or hexanediol, wKh fomialdehyde. 
Polyacetals suitable for use in accordance with the present invention may 
also be obtained by the polymerization of cyclic acetals. 

Polycarbonates are also suitable as polyols for producing the 
reactive diluents. Polycartwnates may be obtained, for example, by 
reaction of diols, such as propylene glycol, butane-1,4-diol or hexane-1.6- 
diol. diethylene glycol, triethylene glycol or tetraethylene glycol or mixtures 
of two or more thereof, with diaryl carbonates, for example, diphenyl 
carbonate, or phosgene. 

Polyacrylates containing OH groups are also suitable as polyol 
component for producing the reactive diluents. These polyacrylates may 
be obtained, for example, by the polymerization of ethylenically 
unsaturated monomers containing an OH group. Such monomers are 
obtainable, for example, by the esterification of ethylenically unsaturated 
carboxylic acid and dihydric alcohols, the alcohol generally being present in 
a slight excess. Ethylenically unsaturated carboxylic acids suitable for this 
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mTfc ackl. Conesponding OH-funetional esters are. for e«mple, 2- 
Slye..,. acy^e. 2.varo,.e,h„ n,e.ac.,ate. 2-H,<fro^propv. 
aLfate, 2*yd,oxyp.opy. methacrylate. 3-l,yd™xyp™pyl aoryfate or 3- 
hydn,xyp.opyi™.hac.yla.eor,.»<m«sof««>ormomthereof. 

To pnxluce «.e preferred reacttve dlluerts aocord,ng to the 
ihe correspondlnfl pdyo. »mponen, is reacted w.th an a. lea^ 
difUnC^l .sooyanate. Baslca-ly. a, least d«uno«ona, '-yanate "s^ 
Tthe production o, component A n«y be any ^ocyanate conta.n n at 
.east W« isocyanate groups, although compound, — ^ ° 
isocyanate groups and n»re partlcularty t«o «ocyanate groups are 
preferredforthepurposesofthelnventlon. „„.m« for 

The polyisocanates mentlooed above are parbcularly salable for 
the production of the readhre diluents. 

The compound present as ,ea*e diluent in accordance w*h the 
oresent invention preferably contains at least one isocyanate g««P or an 
«ane group, P-efened alKoxysHane groups being d«l«,cy and 

""°Cr:: — . . can .« of advantage . the funct^n. 

groups o. the readme diluent to differ In their reactiviW to moisture or to«>e 
;llar hardener used ^omthefunctionaigroupsoftheflmtpo^ 

1 the higher m^ecular weight. For example, it may be des,ra.-e for «« 
Lctwe dlLnt to react more slowly man the ^ pCyur^ene « o^^ 
maintain the dilu«ng effect for as ^ng as poss*. If the fi«t polyur^ana 
cental one or more ten^inal alKoxysilana groups, the reac*v,ty of 
^a, groups of «,e reac«ve diluent can be controlled. .Or e»,m^e.^ 
usmg Other altcoxy groups than in the tem^nal groups of the flrs^ 
pl^rethane. If. fbr example, methoxy groups are p.sent in the ten.^ 
gj^ps of the firs, polyurethane, the ,eaCh-«y of the reacUve d,luent thereto 
can be reduced b, using alkoxysKane groups containing alRoxy g^ups v* 
^ or more carton atoms as the react^,e groups. The reac^..y o 
^Cve diluent can also be controlled to the extent that it cross nKs o 
cures more quicKly than the first polymer and. hence. fre,^ent,y contnbutes 
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for example towards an improvement in storage stability. 

In one preferred embodiment of the invention, the reactive diluent 
contains a temiinal group corresponding to general formula I. where R\ 
and r3 are as already defined, as at least one tennlnal group reactive to 
water. 

The production of the reactive diluents preferably used for the 
purposes of the present invention may be carried out, for example, similarly 
to the above-described production of the first polyurethane. A prepolymer 
terminated by one or more NCO groups is first prepared from the 
isocyanate component and the polyoi component and Is subsequently 
reacted with suitable alkoxysilanes to form the preferred reactive diluents. 
Suitable alkoxysilanes are, in particular, the alkoxysilanes described above 
which are suitable, for example, for use in component C. 

The preparation according to the invention contains the first poly- 
urethane and the reactive diluent or a mixture of two or more reactive 
diluents in general in such a ratio that the preparation has a viscosity of at 
most 200,000 mPas (Brookfield RVT. 23°C, spindle 7. 2.5 r.p.m.). A 
percentage content of reactive diluent (including a mixture of two or more 
reactive diluents), based on the preparation as a whole, of about 1% by 
weight to about 70% by weight and. more particulariy. about 5% by weight 
to about 25% by weight is generally suitable for this purpose. 

Instead of or in addition to a reactive diluent, a plastlcizer may also 
be used to reduce the viscosity of the polyurethane accortJIng to the 
Inventton. "Plasticizers" in the context of the present invention are 
compounds which are inert to the first polyurethane and which reduce the 
viscosity of a preparation containing a polyurethane according to the 
invention or a mixture of two or more polyurethanes according to the 
invention. 

Suitable plasticizers are. for example, esters, such as abletic acid 
esters, adipto acid esters, azelaic acid esters, benzoic acid esters, butyric 
acid esters, acetic acid esters, est rs of higher fatty acids containing about 
8 to about 44 carbon atoms, esters of OH-functional or epoxidlzed fatty 
acids, fatly acid esters and fats, glycollc acid esters, phosphoric acid 
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esters, phthallc acid esters of linear or branched Ci.,2 alcohols, propionic 
acid esters, sebacic acid esters, sulfonic acid esters, thiobutyric acid 
esters, trimellitic acid esters, citric acid esters and nitrocellulose- and 
polyvinyl acetate-based esters and mixtures of two or more thereof. The 
asymmetrical esters of dibasic aliphatic dicarboxylic acids, for example the 
esterification product of adipic acid monooctyi ester with 2-ethylhexanol 
(Edenol DOA. a product of Henkel. DQsseldorO. are particulariy suitable. 

Other suitable plasticizers are the pure or mixed ethers of 
monohydric. linear or branched C4,« alcohols or mixtures of two or more 
different ethers of such alcohols, for example dioctyl ethers (obtainable as 
Cetiol OE, a product of Henkel, DQsseldorf). 

m another preferred embodiment, end-capped polyethylene glycols, 
for example polyethylene or polypropylene glycol di-Ci.,-alkyl ethers, more 
particularly the dimethyl or diethyl ether of diethylene glycol or dlpropylene 
glycol, and mixtures of two or more thereof, are used as plasticizers. 

According to the invention, diurethanes are also suitable plasticizers. 
Diurethanes may be obtained, for example, by reaction of OH-temiinated 
diols with monofunctlonal isocyanates. the stoichiometry being selected so 
that substantially all free OH groups react off. Any excess Isocyanate may 
then be removed from the reaction mixture, for example by distillation. 
Another method of producing diurethanes comprises reacting monohydric 
alcohols with diisocyanates. all the NCO groups reading off. 

To produce the diurethanes based on diols. diols containing 2 to 
about 22 carbon atoms may be used. Examples of such dtols include 
ethylene glycol, propylene glycol. propane-1.2.dlol. dibutanediol, 
hexanediol. octanediol or technical mixtures of hydroxyfatty alcohols 
containing about 14 carbon atoms, more particulariy hydroxystearyl 
alcohol. Linear dtol mixtures, particulariy those containing polypropylene 
glycol with an average molecular weight {M„) of about 1 .000 to about 6,000 
in quantities of more than about 50% by weight and. more particulariy. 
more than about 70% by weight are preferred. Diurethanes based solely 
on propylene glycol with the same or different average molecular weights of 
about 1 .000 to about 4.000 are most particulariy preferred. Substantially all 
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the free OH ga,ups of the diol mixtures are reacted off with aromatic or 
aliphatic monoisocyanates or mixtures thereof. Preferred monoisocyanates 
are phenyl Isocyanate or toluene isocyanate or mixtures thereof 

To produce the diurethanes based on diisocyanates. aromatic or 
alrphatic diisocyanates or mixtures thereof are used. Suitable aromatic or 
aliphatic diisocyanates are. for example, the isocyanates mentioned above 
as suitable for the production of the polyurethane according to the 
invention, preferably toluene diisocyanate (TDI). The free NCO groups of 
the diisocyanates are reacted substantially completely with monohydric 
alcohols, preferably linear monohydric alcohols or mixtures of two or more 
different monohydric alcohols. Mixtures of linear monohydric alcohols are 
particularly suitable. Suitable monoalcohols are. for example, monoalco- 
hos containing 1 to about 24 carbon atoms, for example methanol 
ethanol. the position isomers of propanol. butanol. pentanol. hexanol' 
heptanol. octanoi. decanol or dodecanol. more particularly the i^spective 1^ 
hydroxy compounds, and mixtures of two or more thereof. So-called 
•technical mixtures" of alcohols and end-capped polyalkylene glycol ethers 
are also suitable. Alcohol mixtures containing polypropylene glycol 
monoalkyi ethers with an average molecular weight (M„) of about 200 to 
about 2.000 in a quantity of more than about 50% by weight and preferably 
more than about 70% by weight, based on the alcohol mixtures, are 
particulariy suitable. Diurethanes based on diisocyanates of which the free 
NCO groups have been completely reacted with polypropylene glycol 
monoalkyi ethers having an average molecular weight of about 500 to 
about 2,000 are particularly preferred. 

The preparation according to the invention generally contains the 
plasticzers mentioned In such a quantity that the preparation has a 
viscosity of at most about 200.000 mPas (Brookfield RVT. 23"C. spindle 7 
2.5 r.p.m.), ' 

TaWng iMo account the various polyurethanes which may be present 
■n .he preparation, different quantities of plasticizer may be necessary to 
achieve the stated «scosity. In general, however, the r quired viscosity 
can be achieved by adding about 1 to about 30% by weight of plastidzer 
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based on the preparation. Any increase in the quantity of plasticizer 
generally leads to a further reduction in viscosity. 

The preparation according to the invention may contain the reactive 
diluents or the plasticlzers Individually or in the form of mixtures. 

Besides reactive diluents and plasticlzers, the preparation according 
to the Invention may contain other additives which are generally intended to 
modify certain material properties of the preparation before or after 
processing or which promote the stability of the preparation before or after 
processing 

Accordingly, the present invention also relates to a preparation 
containing a polyurethane according to the Invention or a mixture of two or 
more thereof and a reactive diluent or a plasticizer or a mixture thereof and 
one or more compounds selected from the group consisting of moisture 
stabilizers, antioxidants, catalysts, tacklfiers. fillers and UV stabilizers. 

In many cases, it is appropriate to stabilize the preparations 
according to the Invention against penetrating moisture In order to Increase 
their shelf life. Such an improvement In shelf life can be obtained, for 
example, by using moisture stabilizers. Suitable moisture stabilizers are 
any compounds which react with water to form a group Inert to the reactive 
groups present in the preparation, but which at the same time undergo only 
minimal changes in their molecular weight. In addition, the reactivity of the 
stabilizers to moisture which has penetrated Into the preparation must be 
higher tiian the reactivity of the terminal groups of Vne polyuretiiane 
according to the invention present in the preparation or the mixture of two 
or more such polyurethanes. 

Suitable moisture stabilizers are, for example, isocyanates. 
In one preferred embodiment, however, tiie moisture stabilizers 
used are sllanes. for example vinyl silanes, such as 3-vinylpropyl triethoxy- 
silane, oxime silanes, such as methyl-0.0-.0"-butan-2-one trioxime silane 
or 0.0',0".0'"-butan-2^ne tetraoxime silane (CAS No. 022984-54-9 and 
034206^1). or benzamidosilanes. such as bis-(N-methylbenzamldo>- 
metiiyl eflioxysilane (CAS No. 16230-35-6). 

Other moisture stabilizers are the above-mentioned reactive diluents 
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provlding they have a molecular weight (M„) of less than about 5 000 and 
contain terminal groups of which the reactivity to moisture which has 
penetrated Into the preparation is at least as higtv as and preferably higher 
than the reactivity of the reactive groups of the polyurethane according to 
the invention. 

The preparation according to the invention generally contain about 0 
to about 6% by weight of moisture stabilizers. 

The preparation according to the invention may additionally contain 
up to about 7% by weight and. more particulariy. about 3 to about 5% by 
weight of antioxidants. 

The preparation according to the Invention may additionally contain 
up to about 50/0 by weight of catalysts to control the cu,b rate. Suitable 
catalysts are. for example, organometalllc compounds, such as Iron or tin 
compounds, more particularty the 1 .S-dicarbonyl compounds of iron or 
divalent or tetravalent tin. more particularly Sn(ll) carboxylates or dialkyi 
Sn(IV) dicarboxylates and the corresponding dialkoxylates. for example 
dibutyl tin dilaurate. dibutyl tin diacetate. dioctyl tin diacetate. dibutyl tin 
maleate. tin(ll) octoate. tin(ll) phenolate or the acetyl acetonates of divalent 
or tetravalent tin. Other suitable catalysts are the above-mentioned amines 
Which may be used In the actual production of ttie polyurettiane according 
to the invention. 

If it is to be used as an adhesive, the preparation according to the 
invention n»y contain up to about 30% by weight of typical tackiflers 
Surtabte tackifiers are, for e»mpie. res.ns. terpens ollgon«,s, couramone^ 
indene resins, aliphatic petrochemical resins end modified phenolic resins 

The preparation according to the Invention may contain up to about 
80% by weight of fillers. Suitable fliiers are, for example, inorganic 
compounds inert to isocyanates and sUanes. such as chalk, lime flour 
precipitated sHtea. pyrogenfc sfe, zeolites, bentonites, ground minerals' 
glass beads, glass powder, glass fibers and chopped strands end othe^ 
inorganic fHlers known to the expert and also organic fillers, more 
particularly short^ple fibers or hollow plastic beads. Fillers which make 
the preparatton thixotropic, for example sweliable plastics, such as PVC 
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may also be used. 

The preparation according to the invention may contain up to about 
2% by weight and preferably about 1% by weight of UV stabilizers. 
Particularly suitable UV stabilizers are the so-called hindered amine light 
stabilizers (HALS). A preferred embodiment of the present invention is 
characterized by the use of a UV stabilizer which contains a silane group 
and which is incorporated in the end product during crosslinking or curing. 

The products Lowilite 75 and Lowilite 77 (Great Lakes, USA) are 
partlculariy suitable for this purpose. 

The present invention also relates to a preparation containing 
about 10% by weight to about 100% by weight of a polyurethane 
accofding to the invention or a mixture of two or more polyurethanes 
according to the invention, 

- about 0% by weight to about 70% by weight of a reactive diluent or a 
mixture of two or more reactive diluents. 

about 0% by weight to about 30% by weight of a plasticizer or a mixture 
of two or more plasticizers, 

- about 0% by weight to about 5% by weight of a moisture stabilizer or a 
mixture of two more moisture stabilizers, 

about 0% by weight to about 30% by weight of a tackifier or a mixture of 
two or more tacklfiers, 

- about 0% by weight to about 5% by weight of a UV stabilizer or a 
mixture of two or more UV stabilizers, 

- about 0% by weight to about 5% by weight of a catalyst or a mixture of 
two or more catalysts and 

- about 0% by weight to about 80% by weight of a filler or a mixture of 
two or more fillers. 

The polyurethanes according to the invention and the preparations 
according to the invention are suitable for a broad range of applications in 
the field of adhesives and sealants. The preparations according to the 
invention are particulariy suitable, for example, as contact adhesives. one- 
component adhesives, two-component adhesives. assembly adhesives. 
s aling compounds, more particulariy jointing compounds, and for surface 
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sealing. 

Accordingly, the present invention also relates to the use of a poly- 
urethane acconJing to the Invention or a preparation according to the 
invention as an adhesive, sealing compound, surface coating composition 
stopping compound or for the production of molded articles. 

The polyurethanes according to the Invention or the preparations 
according to the Invention are suitable, for example, as an adhesive for 
plasties, metals, mirrors, glass, ceramics, mineral substrates, wood 
leather, textiles, paper, paperboard and rubber. The materials may be 
bonded either to materials of the same type or to materials of different 
types. 

The polyurethanes according to the invention or the preparations 
according to the Invention are also suitable, for example, as a sealant for 
plastics, metals, mirrors, glass, ceramics, mineral substrates, wood 
leather, textiles, paper, paperboard and rubber. The materials may be 
sealed to materials of the same type or to materials of different types. 

In addition, the polyurethanes according to the invention or the 
preparations according to the invention are suitable, for example as 
surface coating compositions for surfaces of plasUc. metal, glass, ceramic 
minerals, wood, leather, textiles, paper, paperboard and mbber. 

The polyurethanes according to the invention or the preparations 
according to the invention are.also suitable for the production of moldings 
of any three-dimensional form. 

Another application for the polyurethanes according to the invention 
or the preparations according to the Invention is their use as a dowel, hole 
or crack filling composition. 

In all the applications mentioned above, the polyurethanes 
according to the invention or the preparations according to the invention 
may be used as a one-component system, i.e. as a moisture-curing 
system, or as a two-component system, in which case the second 
component contains water for example. 

The invention is Illustrated by the following Examples. 
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p.Xfi^f Pple 1: Drn ^ iirtinn of g silanft-terminated DQlVUrethaPfi 

2.35 g of TDI and 96 g of polypropylene glycol with a molecular 
weight Mn of 12,000. a PD of 1.12 and an OH functionality of 1.98 were 
introduced into a flask at room temperature together with 0.01 g of dibutyl 
tin dilaurate and heated with stirring to 75X. After 2 hours, the contents of 
the flask were cooled to 60°C and 1.6 g of 3-aminopropyl trimethoxysilane 
were added. After stirring for another 10 minutes, the warm reaction 
mixture was packed In hermetically sealable vessels. 

Pyamptft 2: D r«H.irtinn of a iointinn comPQUnd 

In a vacuum planetary dissolver. 29 parts of the polyurethane of 
Example 1 wer« stirred with 3 parts of vinyl trimethoxysilane at room 
temperature. 42 Parts of chalk, 6 parts of titanium dfoxide, 0.3 part of 
benztriazole and 0.3 part of Tlnuvin-765 (Ciba Gelgy) were then added to 
the mixture, followed by stirring In vacuo (25 mbar) at 2,000 to 3.000 r.p.m. 
until a homogeneous smooth paste was formed. The paste was then 
stin^d in vacuo with 0.2 part of 1-dodecylamine. 1 part of 3-aminopropyl 
trimethoxysilane and 0.1 part of dibutyl tin dilaurate and packed in a 
commercial cartridge for jointing compounds. 
Qnm parisnn g y pmpia 1- nmdurtion of silanq-tftrminmed polyurethane 

The procedure was as described in Example 1 except that the 
polypropylene mentioned in that Example was replaced by a polypropylene 
having a molecular weight M„ of 4,000. a greater polydispersity and a lower 
OH functionality. 

r^ pparison F r^'^ P'ft orp ^ ^'^tinn nf a iointinn comPQUnd 

The procedure was as described in Example 2 using the 
polyurethane of Comparison Example 1 as the polyurethane. 

TftRtina of h r»«'^i"^ elongation and breaking force: 

The jointing compounds of Example 2 and Comparison Example 2 
were subjected to breaking force and breaking elongation tests to DIN EN 
29046 5/91. 
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Comparison Example 2 Example 2 
Breaking elongation 89% 276% 

Breaking force [N/mnf\ o.39 q 49 



CA 02325552 2000-09-25 
-29- 



CLAIMS 

1 . A polyurethane comprising the reaction product of: 

a) a polyisocyanate or a mixture of two or more polyisocyanates and 

b) a polyol or a mixture of two or more polyols, 

wherein b) contains a polyether with a molecular weight (Mn) of at least 
4000, and 

c) a polydispersity PD {MJMn) of less than 1 .5. or 

d) an OH functionality of about 1 .8 to 2.0. or 

e) a polydispersity PD (MJM„) of less than 1 .5 and an OH functionality of 
about 1.8 to about 2.0, 

or a mixture of two or more such polyethers. 

2. A polyurethane as claimed in claim 1, wherein polyethers with a 
molecular (M„) of at least 4,000. and 

c) a polydispersity PD (^/UMn) of less than 1 .5, or 

d) an OH functionality of 1.8 to 2.0, or 

e) a polydispersity PD {MJMn) of less than 1.5 and an OH functionality of 
1.8 to 2.0 

make up at least 80% by weight of component b). 

3. A polyurethane as claimed in claim 1 or 2, wherein after the reaction, 
there is present at least one water-reactive terminal group. 

4. A polyurethane as claimed in dalm 3, wherein the temninal group Is 
an isocyanate group or a silane group or a mixture thereof. 

5. A polyurethane as claimed In any of claims 1 to 4, wherein the 
temninal group corresponds to general fomiula I: 



(CH2)n 



1 

Si R^ 
I 

R^ 



(0 



in which and R^ are the same or different and, independently of one 
another, represent a linear or branched d.io alkyi group or have the same 
meaning as R^, R^ is a linear or branched Ci^ atkoxy group or acyloxy 
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) 



group and n is a number of 1 to 8 

* « Claimed in claim 6. Wherein ih, ta™, , 

e^^/"-''""'^-°-po.a„ai.ojar:„^„tr^™''' 

8. A preparaflon as claimed in claim 6 or 7 whe JL IVT' 
R 

I 

(CH2)„ Si r2 
1 

:r:r;:nr:;rr:— 

ac,^,.up.asa.ieas.o„ewa..^at:;::;r7'™''"^ 
9- A preparation as claimed in any of claim. R . « 

12. A preparation as claimed in any of daims 6 tn i . . 
more compounds selected fa,m the 1!! 

-sture stat,i,izers. antioxidants clJ2\T ' °' 

stabilizers is present. ^ ' ^''^^^ UV 

13. A preparation as claimed in any of Claims 6 to 19 k • 
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bonded under the influence of moisture to the polyurethane according to 
any of claims 1 to 5 or to the reactive diluent according to any of claims 6 to 
9. 

14. A preparation comprising 

5 - 1 0% by weight to 1 00% by weight of a polyurethane according to claims 
1 to 5 or a mixture of two or more such polyurethanes, 

- 0% by weight to 70% by weight of a reactive diluent or a mixture of two 
or more reactive diluents, 

- 0% by weight to 30% by weight of a plasticlzer or a mixture of two or 
10 more plasticizers, 

- 0% by weight to 5% by weight of a moisture stabilizer or a mixture of 
two more moisture stabilizers, 

- 0% by weight to 30% by weight of a tackifier or a mixture of two or more 
tackifiers, 

15 - 0% by weight to 5% by weight of a UV stabilizer or a mixture of two or 
more UV stabilizers. 

- 0% by weight to 5% by weight of a catalyst or a mixture of two or more 
catalysts, and 

- 0% by weight to about 80% by weight of a filler or a mixture of two or 
20 more fillers. 

15. The use of the polyurethane according to any of claims 1 to 5 or the 
preparation according to any of claims 5 to 14 as an adhesive, sealing 
compound, surface coating composition, stopping compound or for the 
production of moldings. 

25 



